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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-2, 10-20 and 27-29 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Buer et al. (hereinafter "Buer") (USPN. 6,1 14,880). 

Regarding claim 1 , Buer discloses an integrated circuit comprising a timing 
closure monitoring circuit for monitoring timing closure in a logic path on the 
integrated circuit, the logic path being clocked by a clock signal, and the timing 
closure monitoring circuit comprising: 

a signal generator [14] for generating a predetermined reference signal 
[see Buer: col. 2, lines 53-65; col. 3, lines 23-28]; a duplicate logic path [20] 
having characteristics matched with the logic path being monitored [see Buer: 
col. 3, lines 44-50], and connected to receive the reference signal from the signal 
generator [see Buer: col. 2, lines 53-65; col. 3, 17-27]; and monitoring circuit [28] 
arranged to receive an output signal from the duplicate logic path, to compare 
receipt of the output signal relative to receipt of the clock signal, and to provide 
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an output signal indicative of the status of the tinning closure in the logic path 
being monitored [see Buer: col. 3, lines 8-27; and col. 4, lines 10-30]. 

Regarding claim 2, Buer discloses that the timing closure signal indicates a 
timing violation when the output signal of the duplicate logic path is delayed by a 
predetermined amount [see Buer: col. 4, lines 18-30]. 



Regarding claim 10, Buer discloses that the duplicate logic path is configured to 
match the delay and/or composition characteristics of the logic path being 
monitored [see Buer: col. 3, lines 44-51]. 

Regarding claim 1 1 , Buer discloses that the duplicate logic path includes one or 
more buffer stages for matching the characteristics of the logic path being 
monitored [see Buer: col. 4 lines 9-17]. 

Regarding claim 12, Buer discloses that the one or more buffer stages comprise 
the same number of switching gates as the logic path being monitored [see Buer: 
col. 4, lines 3-9]. 

Regarding claim 13, Buer discloses that the timing closure violation signal is 
used to generate an interrupt signal [see Buer: col. 4, lines 10-28]. 
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Regarding claim 14, Buer discloses that the timing closure violation signal [freq 
error] is supplied to a second timing closure monitoring circuit [30] on the 
integrated circuit, the first and second timing closure monitoring circuits 
generating a serial interrupt signal [see Buer: col. 4, lines 3-58]. 

Regarding claim 15, Buer discloses that the logic path being monitored is a 
critical path in the integrated circuit [see Buer: col. 2, lines 53-60]. 

Regarding claim 16, Buer discloses one or more further timing closure monitoring 
circuits, for monitoring timing closure in one or more further logic paths on the 
integrated circuit [see Buer: col. 2, lines 53-65; col. 3, lines 23-28; and col. 4, 
lines 10-30]. Although Buer does not explicitly disclose "one or more further 
monitoring circuits", Buer still discloses the claimed "one or more monitoring 
circuits" because these are duplicate part for multiple effects and this generally 
does not provide patentable weight to the claimed invention. See St. Regis Paper 
Co. v Bemis Co. 193 USPQ 8 (7 th Cir. 1977). 

Regarding claim 17, Buer discloses that the monitoring circuit includes a latch 
[see Buer: col. 3, lines 10-28; and lines 51-63]. 
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Regarding claim 1 8, Buer discloses that the output signal of the monitoring 
means is used to control the timing closure in the logic path being monitored [see 
Buer: col. 4, lines 10-28; and lines 37-57]. 

Regarding claim 19, Buer discloses a method of monitoring timing closure in a 
logic path on an integrated circuit, the method comprising: 

generating a predetermined reference signal [see Buer: col. 2, lines 53-65; 
col. 3, lines 23-28]; providing a duplicate logic path [20] corresponding to the 
logic path being monitored, the logic path being clocked by a clock signal [CLK] 
[see Buer: col. 2, lines 53-65]; passing the reference signal through the duplicate 
logic path [see Buer: col. 3, lines 17-37], and monitoring receipt of the output of 
the duplicate logic path relative to receipt of the clock signal [CLK], and using the 
output of the duplicate logic path to produce a timing closure signal indicative of 
the status of the timing closure in the logic path being monitored based on the 
monitoring of the receipt of the output of the duplicate logic path relative to the 
receipt of the clock signal [see Buer: col. 3, lines 45-57; and col. 4, lines 10-30]. 

Regarding claim 20, Buer discloses that the output signal indicates timing closure 
violation when the output of the duplicate path is delayed by a predetermined 
amount [see Buer: col. 4, lines 18-30]. 
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Regarding claim 27, Buer discloses that the duplicate logic path is configured to 
match the delay and/or composition characteristics of the logic path being 
monitored [see Buer: col. 3, lines 44-51]. 

Regarding claim 28, Buer discloses that the logic path being monitored is a 
critical path in the integrated circuit [see Buer: col. 2, lines 53-60]. 

Regarding claim 29, Buer that the duplicate logic path is initially determined by: 
identifying a critical logic path in the integrated circuit [see Buer: col. 2, lines 53- 
65; col. 3, lines 23-28]; decomposing the critical path into one or more stages 
[see Buer: col. 2, line 65-col. 3, line 28]; constructing buffer stages [22, 22A, 22B] 
corresponding to the stages identified in the decomposing step [see Buer: col. 3, 
line 45-51 ; col. 3, line 64-col. 4, line 15], the buffer stages being constructed to 
have the same characteristics as the stages of the critical path being monitored 
[see Buer: col. 4, lines 1-15]; and composing the duplicate path using the buffer 
stages constructed in the constructing step [see Buer: col. 4, lines 10-30]. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 3-6, 8-9, 21-23, 25 and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Buer et al. (hereinafter "Buer") (USPN. 6,114,880) in view of Chuang 
et al. (hereinafter "Chuang") (US Patent App. Pub. No. 2003/0128606). 

Regarding claim 3, Buer discloses that the clock signal [CLK] is used by 
the signal generator to generate the reference signal [see Buer: col. 3, lines 8- 
27], and wherein the timing closure signal indicates a timing closure violation 
when the output signal of the duplicate logic path is received by the morning 
circuit; [see Buer: col. 4, lines 31-57]; but not "after the monitoring circuit receives 
a next leading edge of the clock signal". 

Chuang teaches wherein the timing closure signal indicates a timing 
closure violation when the output signal of the duplicate logic path is received by 
the morning circuit after the monitoring circuit receives a next leading edge of the 
clock signal [see Chuang: Paragraphs [0040] and [0046]]. 

It would have been obvious to one of ordinary skill in the art at the time of 
Applicant's invention to modify the invention of Buer to include the method, as 
taught by Chuang, to provide an unchanged select signal pulse width [see 
Chuang: Paragraphs [0040] and [0046]]. 

Regarding claim 4, Buer and Chuang discloses everything as applied 
above [see claims 1 and 3]. In addition, Buer discloses that the reference signal 
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produced by the signal generator is synchronized with the clock signal [see Buer: 
col. 3, lines 8-27]. 

Regarding claim 5, Buer does not disclose that the reference signal is 
synchronized with the leading edge of the clock signal. 
Chuang teaches that the reference signal is synchronized with the leading edge 
of the clock signal [see Chuang: Paragraphs [0040] and [0046]]. 
It would have been obvious to one of ordinary skill in the art at the time of 
Applicant's invention to modify the invention of Buer to include the signal, as 
taught by Chuang, to provide an unchanged select signal pulse width [see 
Chuang: Paragraphs [0040] and [0046]]. 

Regarding claim 6, Buer discloses that the reference signal produced by 
the signal generator is delayed with respect to the clock signal [see Buer: col. 3, 
lines 45-57]. 

Regarding claim 8, Buer does not disclose that the signal generator is 
configured to generate a reference signal having a pulse width that is 
predetermined according to a design margin. 

Chuang teaches that the signal generator is configured to generate a reference 
signal having a pulse width that is predetermined according to a design margin 
[see Chuang: Paragraphs [0032] and [0036]]. 



Application/Control Number: 10/560,687 Page 9 

Art Unit: 2857 

It would have been obvious to one of ordinary skill in the art at the time of 
Applicant's invention to modify the invention of Buer to include the signal, as 
taught by Chuang, to improve overall performance, and enhance circuit 
robustness [see Chuang: Paragraphs [0032] and [0036]]. 

Regarding claim 9, Buer does not disclose that the design margin 
determines the sensitivity of the timing closure monitoring circuit for detecting 
timing closure violation. 

Chuang teaches that the design margin determines the sensitivity of the 
timing closure monitoring circuit for detecting timing closure violation [see 
Chuang: Paragraphs [0032] and [0036]]. 

It would have been obvious to one of ordinary skill in the art at the time 
of Applicant's invention to modify the invention of Buer to include the design 
margin, as taught by Chuang, to improve overall performance, and enhance 
circuit robustness [see Chuang: Paragraphs [0032] and [0036]]. 

Regarding claim 21 , Buer discloses that the clock signal [CLK] is used to 
generate the reference signal [see Buer: col. 3, lines 8-27] and wherein the 
timing closure signal indicates a timing closure violation [see Buer: col. 4, lines 
31-57] but not "when a next leading edge of the clock signal precedes the output 
of the duplicate logic path". 
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Chuang teaches wherein the timing closure signal indicates a timing closure 
violation when a next leading edge of the clock signal precedes the output of the 
duplicate logic path [see Chuang: Paragraphs [0040] and [0046]]. 

It would have been obvious to one of ordinary skill in the art at the time of 
Applicant's invention to modify the invention of Buer to include the method, as 
taught by Chuang, to provide an unchanged select signal pulse width [see 
Chuang: Paragraphs [0040] and [0046]]. 

Regarding claim 22, Buer and Chuang discloses everything as applied 
above [see claims 19 and 21 above]. In addition, Buer discloses that the 
reference signal is synchronized with the clock signal [see Buer: col. 3, lines 8- 
27]. 

Regarding claim 23, Buer and Chuang discloses everything as applied 
above [see claims 19 and 21 above]. In addition, Buer discloses that the 
reference signal is delayed with respect to the clock signal [see Buer: col. 3, lines 
45-57]. 

Regarding claim 25, Buer does not disclose that the pulse width of the 
reference signal is chosen according to a predetermined design margin. 
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Chuang teaches that the pulse width of the reference signal is chosen 
according to a predetermined design margin [see Chuang: Paragraphs [0032] 
and [0036]]. 

It would have been obvious to one of ordinary skill in the art at the time of 
Applicant's invention to modify the invention of Buer to include pulse width, as 
taught by Chuang, to improve overall performance, and enhance circuit 
robustness [see Chuang: Paragraphs [0032] and [0036]]. 

Regarding claim 26, Buer does not disclose that the design margin 
relates to the sensitivity of the timing closure monitoring circuit for detecting 
timing closure violation. 

Chuang teaches the design margin relates to the sensitivity of the timing 
closure monitoring circuit for detecting timing closure violation [see Chuang: 
Paragraphs [0032] and [0036]]. 

It would have been obvious to one of ordinary skill in the art at the time 
of Applicant's invention to modify the invention of Buer to include the design 
margin, as taught by Chuang, to improve overall performance, and enhance 
circuit robustness [see Chuang: Paragraphs [0032] and [0036]]. 

5. Claims 7 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Buer et al. (hereinafter "Buer") (USPN. 6,1 14,880) and Chuang et al. (hereinafter 
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"Chuang") (US Patent App. Pub. No. 2003/0128606) as applied to claims 6 and 23; and 
further in view of Flautner et al. (hereinafter "Flautner") (USPN. 7,278,080). 

Regarding claims 7 and 24, Buer disclose wherein the reference signal is 
delayed with respect to the clock signal [see Buer: col. 3, lines 8-27], but not by 
an amount equal to (prop_delay) - (1/2 designjnargin), where (prop_delay) is 
the propagation delay of a processing unit driving the logic path, and the 
designjnargin relates to the sensitivity of the circuit for detecting timing closure. 

Flautner teaches the reference signal is delayed with respect to the clock signal 
by an amount equal to (prop_delay) - (1/2 designjnargin), where (propjdelay) is 
the propagation delay of a processing unit driving the logic path, and the 
designjnargin relates to the sensitivity of the circuit for detecting timing closure 
[see Flautner: col. 1 , line 57-col. 2, line 7]. 

It would have been obvious to one of ordinary skill in the art at the time of 
Applicant's invention to modify the invention of Buer and Chuang to include the 
delay, as taught by Flautner, to compensate additional time and power 
consumption in recovering the system when a failure occurs [see Flautner: col. 1, 
line 57-col. 2, line 7]. 

Response to Arguments 

6. Applicant's arguments filed 03/31/2008 have been fully considered but they are 
not persuasive. 
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7. Regarding claims 1-4, 6, 10-23, and 27-29 (in which claims 1-3 and 19-21 are 
currently amended); Applicant argues that Buer does not anticipate the aspect of the 
present invention [see Applicant's Remarks: Pages 7-9]. Accordingly, Buer discloses 
claims 1-2, 10-20 and 27-29 (in which claims 1, 2, 19 and 20 are currently amended) 
[see the above rejections sets forth in this office action]. 

8. For claims 3-9, and 21-26 (in which, claims 3 and 21 are currently amended), 
please see the 103(a) rejections sets forth in this office action. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phuong Huynh whose telephone number is 571-272- 
2718. The examiner can normally be reached on M-F: 8:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eliseo Ramos-Feliciano can be reached on 571-272-7925. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Phuong Huynh 
Examiner 
Art Unit 2857 

/Phuong Huynh/ 
Examiner, Art Unit 2857 
July 4, 2008 

/Eliseo Ramos-Feliciano/ 
Supervisory Patent Examiner, Art Unit 2857 



